Impaired left ventricular relaxation in type 2 diabetic rats is related to myocardial accumulation of N(epsilon)-(carboxymethyl) lysine.
Myocardial dysfunction in the absence of myocardial ischemia is frequent in patients with diabetes mellitus but the underlying pathomechanism is unclear. We investigated whether accumulation of advanced glycation end products (AGEs) in the diabetic myocardium is related to its functional abnormalities. In 11 male homozygous Zucker diabetic fatty rats (ZDF/Gmi-fa/fa) aged 37 weeks (OBESE) and 11 non-obese, non-diabetic littermates (LEAN), we measured left ventricular function (pressure-volume catheter) and levels of N(epsilon)-(carboxymethyl) lysine (CML), a prototypical AGE, in serum and the left ventricle (competitive enzyme linked immuno-assay). Overt diabetes mellitus (HbA1c > 9%) was present in all OBESE animals but not in LEAN. Systolic left ventricular function was not different between the groups, but the markers of left ventricular relaxation, dP/dt(min) and the relaxation constant tau, were impaired in OBESE. In parallel, CML levels were increased in serum (273 +/- 15 vs. 197 +/- 10 ng/ml, p<0.05) and in the left ventricle (18.4 +/- 1.1 vs. 12.5 +/- 2.0 ng/mg protein, p < 0.05) in OBESE compared to LEAN. There was a linear correlation between tau and the left ventricular CML levels (r = 0.65; p < 0.05). We conclude that type 2 diabetes is associated with predominant left ventricular diastolic dysfunction. Myocardial accumulation of advanced glycation end products may contribute to relaxation abnormalities in type 2 diabetes.